INTRODUCTION
neutral functional differential equation is given as a differential equation depending on past and present values which involve derivatives with delays (see Banks and Kent (1972) ). This means that the derivatives of the functional difference operator ( , ) is expressed in terms of the past and present states or the unknown functions. Neutral equations have been found to have great importance in various applications in natural sciences, technology and electrodynamics (see Balachandran and Dauer (1996) ; (2002)). In his paper "Linear Systems with Delayed Control" by Artstein (1982) , the use of neutral equations in the study of electrical networks containing lossless transmission lines is made evident. Chukwu (2001) modeled a neutral dynamics to represent the rate of growth of the world economy.
The existence and uniqueness conditions for neutral functional differential equation have been presented (see Anichini et al. (1986) ; Balachandran (1992) ). Research on neutral systems has extended to finding necessary and sufficient conditions for the asymptotic behavior of solutions of such equations. Balachandran and Leelamani (2006) , studies stability of infinite neutral systems.
We hope to investigate the controllability of nonlinear infinite Neutral Differential Systems with distributed Delays in Control of the form:
Our principal objective in this paper is to obtain necessary and sufficient conditions for controllability, and existence of an optimal control for the system (1.1) above. It is known from Onwuatu (1993) that, if a system is relatively controllable, then optimal control is unique and bang-bang. In the light of this, we shall consider the nonlinear infinite space of Neutral Differential Systems with Distributed Delays in Control of the form: system (1.1) above.
The above system (1.1) will be investigated for existence and uniqueness of optimal control, to achieve this, we shall begin by considering the relative controllability of the system.
Consider the system 1.1) -the nonlinear infinite neutral system with distributed delays in control,
is continuous and satisfies other smoothness conditions.
. . ( . )
Consider system (2.1) below
We assume the limits exist, for the partial sum of the infinite series and the improper integrals. Thus the system * ( , ) = ∑
, .
Integrating system (2.3), after linearizing, we have
Where the symbol denotes that the integration is in the Lebesque-Stieltjes sense with respect to the variable in the function ( , ).
ℎ : (2.8),
This means that the attainable set is the translation of the reachable set through ∈ . Using the attainable set, therefore, it is easy to show that the set functions possess the properties of convexity, closeness and compactness. Also, the set functions are continuous on [0, ∞] to the metric space of compact subsets of , (see Chukwu (1988); Gyori (1982) . This gives impetus for adaptations of the proofs of these properties for system (2.1).
Controllability Standards
Applications will be made of the following controllability conditions (controllability standard) to establish results:
(1).
(2). ℎ (2.1)
Therefore, showing that (1) and (2) are equivalent.
:
It now follows that for all admissible controls ∈ 2 that
This, by definition of properness implies the system is not proper, since ≠ 0. Hence the system is relatively controllable. (3.5) * ( ) being optimal control such that −1 ≤ ≤ 1.
This establishes the uniqueness of the optimal control for the system (3.1) visa via system (1.1).
. . ℎ : 
CONCLUSION
In this work, therefore, we have established necessary and sufficient conditions for the system (1.1) to have an optimal control .by establishing the controllability of the system. The optimal control of the system (1.1) was, and then proved to be unique. Thus, the uniqueness of the optimal of the system (1.1) was established.
Not alone, the processes of the establishment of the uniqueness of the optimal control provided a new approach to the establishment of the existence of optimal control of any dynamical system.
